External Interfaces

Peter Lyons
System Design Review - 29 June 1994
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Presentation Outline

Describe ECS from an external point of view
« Better understand context of segment presentations

Focus detail on key external interfaces
» |dentify ECS design drivers where significant

Summarize external interface standardization

Provide IRD/ICD schedule
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Context Diagram
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EARTH OBSERVING SYSTEM
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TRMM Ground System Interfaces
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EARTH OBSERVING SYSTEM
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TRMM Design Drivers

Data Ingest and Storage

TSDIS -> GSFC DAAC
(VIRS)

TSDIS -> MSFC DAAC
(TMI, PR, GV)

GSFC DAAC -> TSDIS
(VIRS)

MSFC DAAC -> TSDIS
(TMI, PR, GV)
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3.85 GB/day

18.00 GB/day

7.70 GB/day

36.00 GB/day

7.70 GB/day

24.20 GB/day

11.55 GB/day

54.00 GB/day

7.70 GB/day

24.20 GB/day
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SCF Interfaces
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ECS

SDPS

CSMS

4 )
- Toolkits and Science Libraries
Science Data Production Software -
Processing Status, History, and Resource Usage
On-time QA and Metadata Updates
SCF Calibration Coefficient Update Package -
Requests for Science Data Reprocessing -
4 Search and Order Interfaces -
Service Provider Interfaces
- -
- /

EARTH PROBES

NASA'S MISSION TO PLANET EARTH

Ny
ii
1||

|

EARTH OBSERVING SYSTEM

g
3
3
H
3
3
3
2
El
]
2
H
o
=

PL-7



Version O Interfaces
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Version 0

IMS
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Data Search & Data Search &
Request Request
REQUESL _request
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Data Search/Search Results
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- -
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- >
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/
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EARTH OBSERVING SYSTEM

ECS

SDPS

CSMS
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EARTH OBSERVING SYSTEM
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ADC Design Drivers

Design Drivers
* Ingest and storage of 100-500 MBytes/day of ancillary data

194-703-PP1-001 PL-10



NASA'S MISSION TO PLANET EARTH

Ny
ii
1||

@«
2
@
]
4
a
£
=
<
3

ASTER (MITI) Interfaces
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EARTH OBSERVING SYSTEM

AM-1 Spacecraft
ASTER Instrument

4 ASTER ) Commands, Telemetry 4 h
GDS (via TDRSS or Ground ECS
H/K Telemetry, Station)
Level 0 Data v Commands,

(media),
AOS Quick Look Data - elemetry o o
ICC < — — — —| EDOS Level 0 Data FOs

Instrument Planning & Scheduling,

la Operations, Commands. Status -
Algorithms, Source Code, Documentation,
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SDPS SDPS
(ASTER Level 1 Data Products (media), Quick Look Products (EDC
DAAC) > DAAC)

Product Requests, Data Products (media), Status
-t -
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-t -
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EOSDIS USERS

Data Search & Request .
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ASTER GDS
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ASTER Design Drivers and
ISsues

Design Drivers
 Complex instrument operations (IP-ICC, DAR Handling)
» Large storage size required for higher level products
- On-demand processing for most ASTER standard products (Level 2+)
Issues
* Ongoing trade studies for Level 1 architecture and GCP support
- Require resolution by PDR (December 1994)

 Mutual agreement on design and implementation issues have not been
possible because the ASTER GDS contractor has not been selected
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EDOS Interfaces

EDOS

DIF

Commands & Telemetry
(via SN, GN, DSN, or WOTS)

Commands
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EDOS Design Drivers and Issues

Design Drivers
* Level O data ingest volume and rates
e “Push” interface

Issues

« EDOS has no requirements to provide rate-buffered data to the EOC
for post-contact playback of recorded housekeeping data.

- Continue working with EDOS through the ESDIS Data Transport
Manager.

- Confirmation of EDOS requirements change (incorporation into the
EDOS/EGS IRD) required before PDR.
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Level O Ingest Volume from
EDOS

AM-1
AERO
PM-1
ALT
CHEM
Total
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Mission

EDC
DAAC

89.640

89.640

GSFC
DAAC

66.960

82.376
1.080
0.540

150.956

JPL
DAAC

0.015

0.015

LaRC
DAAC

41.326
0.262
0.221

0.273
42.082

MSFC
DAAC

0.724

0.724

Total

(GBytes/Day)

197.926
0.262
83.321
1.095
0.813
283.417
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Landsat 7 Interfaces
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4 Landsat 7 )
Components
Mission it ;
. Acquisition Information
Operations cquistmo ormato —
Center
Guide Information, Directory Informatic&
Level OR Inventory Information,
Landsat Level OR Browse -
Pg’;;f;;”g Level OR Data -
Data Availability Schedule -
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Assessment Calibration Information and Metadata»
System
International IGS Inventory Information,IGS Browse
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o Registration Services
Mission - -
Management
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EARTH OBSERVING SYSTEM

< — User Registration

Landsat 7 Directory, Guide, Acg. Info.,
¢ _Inventory, Browse Requests
Landsat 7 Directory, Guide, Acg. Info.,

Inventory, Browse Rgsulis>

< Cost Estimate Request

_ Cost Estimate _

Product Order

Landsat 7
Users

-
‘ Product Order Status Request

__ Product Order Status >

__Level OR Data Products .

< Billing and Accounting __ >

*User Data Search/ Order interfaces are
also provided to Landsat 7 components
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Landsat 7 Design Drivers and
ISsues

Design Drivers
« Storage volume for Landsat 7 data and browse products:
- Estimated 130 Gbytes/day of Level OR (250 scenes)
- Estimated 50 Mbytes/day of Level OR browse
- TBD volume of IGS browse (estimated 575 [TBR] scenes/day)
Issues

 Landsat 7 ground system requirements evolving based on the
restructured program.

- Require resolution by PDR (December 1994)

o Current ECS baseline does not include requirements for permanent
archive for Level OR data & browse and IGS metadata & browse.
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Interface Standardization

Motivation for external interface standardization
o Simplifies design
 Reduces cost and risk
 Promotes growth and evolvability.

Approach

» Analyze external interfaces for requirements commonality
* Implement with common design (standardation)
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Standard Interfaces

Data Flow Version O ADCs IPs
(ASTER GDS)

Directory Metadata/Advertising Info/ Vv Vv V
Dependent Valids

User Authentication Vv Vv v
Inventory Search Request/Results Vv Vv V
Guide Search Request/Results Vv Vv v
Browse Request/Results Vv Vv v
Cost Estimate Request/Results Vv Vv v
Product Request Vv Vv v
Product Delivery Status Request v Vv
Product Delivery Status Vv Vv v
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ICD Plan
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EARTH OBSERVING SYSTEM

Interface

SCFs

TRMM Ground
System

External Networks
(NSI)

NASA Institutional
(NOLAN, FDF, NCC)
ADCs

EDOS

Version 0
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ECS
Release

IR-1
IR-1/A
IR-1/A

IR-1/A/B

A

A/B

IRD

- 1ICD

Status and Schedules

IRD:
ICD:

IRD:
ICD:

IRD:
ICD:

IRD:
ICDs:

IRD:
ICD:

IRD:
ICD:

IRD:
ICD:

Final (Baseline) at SDR;
Prelim at PDR (Dec 94); Final at Rel A CDR (Jun 95)

Final (Baseline) at SDR;
Preliminary at PDR; Final at Release A CDR

Final (Baseline) at SDR;
Preliminary at PDR; Final at Release A CDR

Final (Baseline) at SDR;
Prelim at PDR; Final at Rel A/B CDRs (CDR B :Mar 96)*

Preliminary at SDR; Final (Baseline) Aug 94
Preliminary at PDR; Final at Release A CDR

Preliminary Feb 94; Final TBD*;
Preliminary at PDR; Final at Release A CDR*

Final (Baseline) at SDR;
Preliminary at PDR; Final at Release A/B CDRs

* ECS has a support role in preparation of these documents.
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ICD Plan (cont)
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EARTH OBSERVING SYSTEM

Interface

AM-1 Flight Project
MITI ASTER Project
Landsat 7
EOS-Color

International Partners
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ECS
Release

A/B

A/B

IRD - ICD
Status and Schedules

IRD: Final (Baseline) at SDR;
ICDs: Preliminary at PDR; Final at Release A/B CDRs*

IRD: Prelim Apr 94; Final (Baseline) Sept 94
ICD: Preliminary at PDR; Final at Release A/B CDRs

IRD: Working Draft at SDR; Final (Baseline) Aug 94 (TBR)
ICD: Prelim at Release B IDR (Aug 95); Final at Rel B CDR

IRD: Working Draft Jun 94; Final TBD;
ICD: Preliminary at Release B IDR; Final at Release B CDR

IRD: Preliminary at SDR; Final (Baseline) Mar 95;
ICD: Preliminary at Release B IDR; Final at Release B CDR

* ECS has a support role in preparation of these documents.
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ICD Plan (cont)
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EARTH OBSERVING SYSTEM

Interface ECS IRD - ICD
Release | Status and Schedules
PM Flight Project C IRD: Final (Baseline) at Release C RIR (Oct 97);
ICDs: Prelim at Rel C IDR (Mar 98); Final at Rel C CDR (Oct 98)
AERO Flight Project C IRD: Final (Baseline) at Release C RIR;
ICDs: Preliminary at Release C IDR; Final at Release C CDR
ALT Flight Project D IRD: Final (Baseline) at Release D RIR (Jan 2000);

ICDs: Prelim at Rel D IDR (May 2000);
Final at Rel D CDR (Oct 2000)

CHEM Flight Project D IRD: Final (Baseline) at Release D RIR;
ICDs: Prelim at Release D IDR; Final at Release D CDR
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